Monokines and platelet-derived growth factor modulate prostanoid production in growth arrested, human mesangial cells.
Previous studies have demonstrated considerable prostanoid production by cultured proliferating rat mesangial cells (MC). In this study, human mesangial cells (HMC) were examined during serum-free culture in which the cells were reversibly growth arrested and did not suffer obvious irreversible functional changes. Non-stimulated cells released 2 to 10 pg/24 hr/micrograms cellular protein of PGE2, PGF2 alpha, 6-keto-PGF1 alpha, while TXB2 was not detectable. Stimulation with interleukin-1 beta (IL-1 beta) or tumor necrosis factor alpha (TNF alpha) induced up to 18-fold (IL-1 beta) or up to fourfold (TNF alpha) increases of prostanoid release. Combinations of the two monokines resulted in significant synergistic induction of PGE2 and 6-keto-PGF1 alpha up to 38 times that of control cells. Interleukin-6 (IL-6) and the HMC-mitogen, platelet-derived growth factor-BB (PDGF-BB) only induced marginal increases in HMC prostanoid generation. However, when PDGF-BB or -AB was combined with IL-1 beta or IL-6, prostanoid generation by HMC was synergistically increased up to 222-fold (IL-1 beta) or 12-fold (IL-6) above the control values, with the induction of PGE2 greater than 6-keto-PGF1 alpha greater than PGF2 alpha much greater than TXB2. In the case of IL-1 beta + PDGF-BB the induction of PGE2 release was at least partly due to the synergistic induction of cyclooxygenase activity. These findings demonstrate that both proliferating and reversibly growth arrested HMCs release prostaglandins in response to various inflammatory stimulators and combinations thereof. The findings support the important role of HMC in the regulation of glomerular hemodynamics during inflammatory processes.